US007021767B2
a2 United States Patent (10) Patent No.: US 7,021,767 B2
Koegler et al. 45) Date of Patent: Apr. 4, 2006
(54) INTEGRAL REFLECTOR AND HEAT SINK (56) References Cited
(75) Inventors: John M. Koegler, Corvallis, OR (US); U.S PATENT DOCUMENTS
P. Guy Howard, Junction City, OR
(US) 4,156,057 A * 5/1979 Zellhoetfer .................. 429/112
5,329,436 A *  7/1994 Chiu ....ccvvvvvvnennnnen.n.. 362/294
(73) Assignee: Hewlett-Packard Development 253323233 i : gj iggg Efllwemtl PR gg% ggi
947, euse et al. ...............
Company, L.P., Houston, TX (US) 6,082,864 A 7/2000 Rodriguez, Jr. et al. ...... 353/87
: : : : : 6,345,896 B1* 2/2002 Kurosawa ................... 353/119
(%) Notice:  Subject to any disclaimer, the term of this 6,398,367 Bl 6/2002 Watanabe .................... 353/98
patent 1s extended or adjusted under 35 6,428,198 Bl * 82002 Saccomanno et al. ...... 362/559
U.S.C. 154(b) by 49 days. 6,454,418 Bl 9/2002 Leeetal. ...ccccceonn...... 353/87
6,467,911 Bl  10/2002 Ueyama et al. ............... 353/87
(21) Appl. No.: 10/769,355 6,676,280 B1* 1/2004 Takatsuka et al. .......... 362/372
6,899,444 B1* 5/2005 Biber et al. ................. 362/345
(22) Filed: Jan. 30, 2004 2002/0005695 Al1* 1/2002 Ichibakase et al. ......... 313/634
2002/0191159 Al* 12/2002 Nagao et al. ................. 353/54
(65) Prior Publication Data 2004/0081395 Al* 4/2004 Gawalkiewicz et al. ...... 385/31
2004/0264192 Al* 12/2004 Nagata et al. .............. 362/267
US 2005/0168702 A1 Aug. 4, 2005 2005/0168991 Al* 82005 Koegler et al. ............ 362/296
2005/0168993 Al* 8/2005 Koegler et al. ............. 362/297
(51) Int. CL. | |
GO3B 21/16 (2006.01) * cited by examiner
G055 21/18 (2006'05“) Primary Examiner—Melissa Jan Koval
GO3b 21/26 (2006.01)
GO3B 27/52 (2006.01) (57) ABSTRACT
F21V 29/00 (2006.01)
(52) U.S. Cl oo 353/52; 353/55; 353/57: | | | |
353/60: 353/85: 353/119: 362/294: 252/146: An integral reflector and heat sink for use 1 a projector
355/3() assembly includes a retlector portion comprising an inte-
(58) Field of Classification Search ............... 353/52,  erated heat sink; and a lamp receiving opening defined in the

353/55, 57, 60, 85, 119; 362/293, 294; 429/112;  reflector portion.
352/143, 146; 355/30

See application file for complete search history. 25 Claims, 11 Drawing Sheets

200
\ 210

240




U.S. Patent Apr. 4, 2006 Sheet 1 of 11 US 7,021,767 B2

110

100




U.S. Patent Apr. 4, 2006 Sheet 2 of 11 US 7,021,767 B2

200
\ 210




US 7,021,767 B2

U.S. Patent

100




US 7,021,767 B2

Sheet 4 of 11

Apr. 4, 2006

U.S. Patent

210

120




U.S. Patent Apr. 4, 2006 Sheet 5 of 11 US 7,021,767 B2

START
Place Light Generation Assembly in Operating Configuration
(step 300) .
Operate Light Generation Assembly
(step 310) |

Move Light Generation Assembly to Lamp
Replacement Configuration

(step 320)

' Remove Lamp Assembly _ |
(step 330)

Replace Lamp Assembly
(step 340)




00¢

(0z2)
A1GNISSY NV

US 7,021,767 B2

(0zZt)
A1GWISSY
TOHLNOD

(SOL)
ATGWISSY dWV

Sheet 6 of 11

(001)
MNIS LV3H

ANV J010314dd 1VHI 41N

Apr. 4, 2006

(0L¥)
A1GW3SSY NOILDIrodd

0 \;

U.S. Patent



U.S. Patent Apr. 4, 2006 Sheet 7 of 11 US 7,021,767 B2

START

Provide Lamp Assembly
(step S00)

Form Integral Reflector and Heat Sink
(step 510)

Provide a Fan Assembly
(step 520)

Provide Housing
(step 530)

Couple Fan Assembly and Integral Reflector and Heat Sink to the Housing
(step 540)

Couple Lamp Assembly to Integral Reflector and Heat Sink
(step 550)




of 11 US 7,021,767 B2

Sheet 8

Apr. 4, 2006

U.S. Patent




U.S. Patent Apr. 4, 2006 Sheet 9 of 11 US 7,021,767 B2

a
100a 220a




US 7,021,767 B2

Sheet 10 of 11

Apr. 4, 2006

U.S. Patent

210D

230a

700

IE

100b

220b

rFig. 7A



US 7,021,767 B2

Sheet 11 of 11

Apr. 4, 2006

U.S. Patent

203a |

vl
.___
/i
i/
J——,
e
S

| A

s § | emtes
—ry | g

100b

200b

120b




us 7,021,767 B2

1
INTEGRAL REFLECTOR AND HEAT SINK

BACKGROUND

Digital projectors, such as digital mirror devices (DMD)
and liquid crystal display (LCD) projectors, project high
quality 1mages onto a viewing surface. Both DMD and LCD
projectors utilize high intensity lamps and reflectors to
generate the light needed for projection. Light generated by
the lamp 1s concentrated as a ‘fireball’ that 1s located at a
focal point of a reflector. Light produced by the fireball 1s
directed 1nto a projection assembly that produces images and
utilizes the generated light to form the 1mage. The 1mage 1s
then projected onto a viewing surface. Misalignment of the
focal point causes degradation of the 1image since less light
1s captured and creates ‘hot spots” on the screen instead of
a uniform brightness.

Efforts have been directed at making projectors more
compact while making the image of higher and higher
quality. As a result, the lamps utilized have become more
compact and of higher intensity. Higher intensity lamps
produce high, even extreme heat. The outer surface of the
lamps can approach temperatures of 900° C. As a resullt,
projector designs must account for the intense heat. In
addition, losses due to misalignment of the fireball with
respect to the reflector are amplified in systems utilizing
high intensity lamps.

Some designs attempt to account for the heat by perma-
nently placing the lamp within the reflector. The use of a
high temperature adhesive holds the lamp relative to the
reflector. Flexible electrodes from the lamp are then placed
through two holes 1n the reflector and are soldered to a metal
connection. However, the two holes 1n the reflector allow
light to escape, thereby degrading the image. The other end
ol the metal connection allows wires to be attached from an
clectrical source. When the lamp has surpassed its useful
life, the costly retlector and lamp assembly, which can be
referred to as the light generation assembly, 1s simply
replaced and the old assembly 1s discarded.

SUMMARY

An 1ntegral reflector and heat sink for use 1n a projector
assembly includes a reflector portion, which further acts as
a heat sink and a lamp receiving opening defined in the
reflector portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate various embodi-
ments of the present apparatus and method and are a part of
the specification. The illustrated embodiments are merely
examples of the present apparatus and method and do not
limit the scope of the disclosure.

FI1G. 1 illustrates a perspective view of an integral reflec-
tor and heat sink and a lamp assembly configured to be
coupled thereto according to one exemplary embodiment.

FIG. 2A1llustrates an exploded perspective view of a light
generation assembly according to one exemplary embodi-
ment.

FIG. 2B illustrates a perspective view of the light gen-
eration assembly according to FIG. 2A 1n an operating
configuration.

FIG. 2C illustrates a perspective view of the light gen-
eration assembly according to FIG. 2A 1 a lamp replace-
ment configuration.
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FIG. 3 1s a flowchart illustrating a method of using a
projector system having a light generation assembly accord-
ing to one exemplary embodiment.

FIG. 4 1s a schematic diagram of a projector system
according to one exemplary embodiment.

FIG. 5 15 a flowchart illustrating a method of forming a
light generation assembly according to one exemplary
embodiment.

FIG. 6 A illustrates a perspective view of a light generation
assembly shown 1n an operating configuration according to
one exemplary embodiment.

FIG. 6B illustrates a perspective view of a light generation
assembly shown in a lamp replacement configuration
according to one exemplary embodiment.

FIG. 7A illustrates a perspective view of a light generation
assembly shown 1n an operating configuration according to
one exemplary embodiment.

FIG. 7B illustrates a perspective view of a light generation
assembly shown in a lamp replacement configuration
according to one exemplary embodiment.

Throughout the drawings, identical reference numbers
designate similar, but not necessarily 1dentical, elements.

DETAILED DESCRIPTION

An 1ntegral reflector and heat sink for use 1n a projector
assembly includes a reflector portion, which further acts as
a heat sink and a lamp receiving opening defined in the
reflector portion.

In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide a
thorough understanding of the present method and appara-
tus. It will be apparent, however, to one skilled 1n the art that
the present method and apparatus may be practiced without
these specific details. Reference 1n the specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described 1n connection
with the embodiment 1s included 1n at least one embodiment.
The appearance of the phrase “in one embodiment” 1n
various places 1n the specification are not necessarily all
referring to the same embodiment.

Exemplary Structure

FIG. 1 1illustrates an integral retlector and heat sink,
referred to herein as the “integrated umt” (100). The inte-
grated unit (100) 1s configured to have a lamp assembly
(105) removably coupled thereto. The heat sink of the
integrated unit (100) includes a plurality of cooling fins
(110) disposed around the perimeter of the unit (100). The
integrated unit (100) may comprise a metallic material, such
as aluminum or zinc or some combination of the two. The
cooling fins (110) enhance the ability of the metallic integral
reflector and heat sink (100) to remove heat produced by the
lamp assembly (1035).

Coupling of the lamp assembly (105) to the integral
reflector and heat sink (100) 1s facilitated by a lamp receiv-
ing opening (1135) defined 1n the integral reflector and heat
sink (100), around which 1s located a lamp engaging assem-
bly (120). The lamp assembly (1035) includes a header (125)
and a lamp (130). The header (125) includes circuitry that
begins with source connections (not shown) on a base (135)
of the lamp assembly (105) that are coupled to correspond-
ing lamp connections (not shown) on an annular protrusion
(140) by way of electrical interconnects disposed within the
header (125).

The lamp assembly (1035) i1s coupled to the integral
reflector and heat sink (100) by placing the lamp (130) into
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the lamp recerving opening (1135) until the base (135) of the
header (125) comes into contact with the lamp engaging
assembly (120). The lamp engaging assembly (120) includes
engaging tabs (145) that secure the base (135) of the header
(125) to the integral reflector and heat sink (105). The
coupling of the lamp engaging assembly (120) to the integral
reflector and heat sink (100) 1s precisely controlled to msure
proper operating alignment of the lamp assembly (105) with
respect to the integral reflector and heat sink (100)

The lamp (130) includes a fireball generator (150) within

a tube (155). The lamp (130) also includes power connec-
tions coupled to the lamp connections. The fireball generator
(150) creates a fireball, or a plasma, in response to an
clectrical current. This fireball creates the concentrated light
for the projection system. The electrical current 1s supplied
to the fireball generator (150) when the lamp’s power
connections are electrically coupled to lamp connections on
the annular protrusion (140). The lamp connections are in
turn electrically coupled source connections on the base
(135), which are 1n turn coupled to a power source. The lamp
(130) 1s placed within a cavity formed by the annular
protrusion (140). Heat-resistant adhesive may be applied to

the lamp/header interface to secure the lamp (130) to the
header (125).

Exemplary Implementation and Operation

FIG. 2A 1llustrates a light generation assembly (200) that
includes an integrated unit (100) similar to that shown 1n
FIG. 1, a lamp assembly (1035) also similar to that shown 1n
FIG. 1, a housing (210) and a fan assembly (220). The
integrated unit (100) includes a pair of guide rods (230). The
housing (210) has channels or holes (240) defined therein
corresponding to the guide rods (230). In addition, the
housing (210) defines an enclosure to accommodate place-
ment of the integrated unit (100) therein. As a result, the
integrated unit (100) may be selectively placed within the
housing (210) and withdrawn from the housing (210) due to
the interaction of the guide rods (230), which slide with
respect to the corresponding guide holes (not shown) 1n the
housing (210). Movement of the integrated unit (100) in and
out of the housing (210) place the integrated unit (100) inline
or oflline with respect to the fan assembly (220) and also
place the light generation assembly (200) in an operating,
configuration and a lamp replacement configuration respec-
tively as will be discussed in more detail below.

FIG. 2B illustrates the light generation assembly (200) in
an operating configuration. As 1illustrated, in the operating
configuration the integrated unit (100) i1s placed within the
housing (210) whereby the fan assembly (220) 1s near the
integrated unit (100) to cool it. As a result, the integrated unit
(100) 1s placed 1n the flow path of the fan assembly (220).
The flowing air convectively cools the mtegrated unit (100)
as 1t flows past. This cooling 1s further enhanced by cooling
fins (110). This convective cooling i1s enhanced by the
metallic matenial of the mtegrated unit (100), which causes
the integrated unit (100) to act as a heat sink. The improved
cooling of the light generation assembly (200) facilitates
improved projector system design. For example, the inte-
grated unit (100) may be smaller because of the increased
cooling efliciency. A smaller integrated unit (100) facilitates
a reduction 1n the overall thickness of a projector of which
the integrated unit (100) 1s a part. Alternatively, a higher
wattage lamp (130; FIG. 1A) may be used with an integrated
unit (100) of a given size. Further, a larger integrated unit
(100) could be used with a given lamp (130; FIG. 1A) to

increase the useful life of the lamp assembly (100). Conse-
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quently, the integrated unit (100) provides for increased
design freedom, reduced operating costs, and increased ease
of use of projector systems.

FIG. 2C illustrates the lamp assembly (105) coupled to the
integrated unit (100). The light generation assembly (200) 1s
shown 1n the lamp replacement configuration. Accordingly,
the lamp assembly (103) 1s easily accessible. The header
engagement assembly (120) 1s configured to insure proper
alignment of the lamp assembly (103) with respect to the
integrated unit (100) when the lamp assembly (105) is
coupled to the integrated unmit (100). Correct alignment of the
lamp assembly (105) with respect to each part of the system
facilitates optimal operation. Misalignment of the focal
point causes degradation of the image since less light 1s
captured and creates ‘hot spots’ on the screen instead of a
uniform brightness.

FIG. 3 1s a flowchart illustrating a method of using a
projector system having a light generation assembly with an
integrated umit and a replaceable lamp assembly. The
method begins by placing a light generation assembly 1n an
operating configuration (step 300). The light generation
assembly includes a housing, an itegrated unit, a lamp
assembly and a fan assembly. The integrated unit 1s config-
ured to receive the lamp assembly. In addition, the integrated
unit serves as a heat sink 1 order to enhance cooling of the
light generation assembly. To further enhance this cooling,
the integrated unit may include cooling fins. The lamp
assembly causes air to flow past and/or over the integrated
unit, to facilitate convection cooling.

When the light generation assembly 1s in the operating
configuration, the fan 1s placed near the integrated unit to
provide a cooling air flow. When the fan 1s near or adjacent
the integrated unit, the projector system 1s operated (step
310) such that the light generation assembly 1s cooled by the
fan assembly. In operation, the integrated unit remains 1n
close proximity with the fan assembly. This configuration
allows for the eflicient cooling of the integrated unit, as the
fan assembly directs air flow past and/or over the integrated
unit. In order to remove the lamp assembly (step 330,
below), the light generation assembly 1s placed 1n a lamp
replacement configuration (step 320). One manner of plac-
ing the lamp 1n the lamp replacement configuration includes
sliding the integrated unit away from the frame to which the
fan assembly 1s coupled as shown 1n FIGS. 2A-2C. Further,
a light generation assembly may be placed in a lamp
replacement configuration according to the exemplary
embodiments discussed below with reference to FIGS.
6A—6B and 7TA-7B.

At some point, 1t will become necessary to remove the
lamp assembly. At this point, the present method includes
removing the lamp assembly (step 330). Once the lamp
assembly has been removed, 1t 1s replaced (step 340). The
integrated unit 1s then placed in an operating configuration
(step 300). Once the operation configuration of the fan
assembly has been restored, the projector system can be
operated normally. As a result, the configuration of the light
generation assembly facilitates access to a replaceable lamp
assembly that 1s coupled to an integrated unit that acts as a
heat sink.

The heat sink 1n turn allows for the improved cooling of
the lamp assembly. Furthermore, the configuration of the
integrated unit facilitates the removable coupling of a lamp
assembly to an integrated umt without the use of tools. As
a result, when the lamp has surpassed 1ts usetul life, the lamp
assembly may alone be replaced without requiring the
replacement of the integrated unit as well. In addition, the
configuration of the integrated unit facilitates the coupling of
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a lamp assembly without requiring electrical routing to pass
through additional holes. This configuration improves the
cllective light output of the lamp. Effective light output 1s the
amount of light produced by the lamp that actually reaches
the projection assembly of a projector system.

FI1G. 4 1s a schematic representation of a projector system
(400) that generally includes a light generation assembly
(200) and a projection assembly (410) each coupled to a
control assembly (420). The control assembly (420) controls
the actuation of the lamp assembly (105), thereby control-
ling the generation of light by the light generation assembly
(200). Stmilarly, the control assembly controls the projection
assembly (410), which may be a spatial light modulator
(SLM) such as a liquid crystal display (LCD) or a digital
mirror device (DMD) type projection assembly. Light from
the light generation assembly (200) 1s directed to the pro-
jection assembly (410) where 1t 1s manipulated to form an
image that 1s then projected onto a viewing surface. Heat
generated by the lamp assembly (105) 1s drawn into the
integrated unit (100), which 1s then cooled by air from the
fan assembly (220). During operation, the fan assembly
(220) 1s near the integrated umit (100), which are both
coupled to the housing (200).

FIG. 5 1s a flowchart illustrating a method of forming a
projector system having a light generation assembly. The
method begins by providing a lamp assembly (step 500).
The lamp assembly includes a lamp header to which 1s
coupled a lamp. The header may be configured to insure the
optimal positioning of a fireball produced by the lamp as
discussed above.

The present method further includes the formation of an
integrated unit (step 3510). As discussed, in addition to
directing light from the light generation assembly to the
projection assembly, the integrated unit acts as a heat sink.
To enhance the removal of heat generated by the lamp
assembly, the reflector may include cooling fins. Accord-
ingly, formation of the integrated unit may also include the
formation of cooling fins.

Heat removed from the lamp to the integrated unit 1s
removed from the light generation system by way of a fan
assembly. Therefore, the present method further includes
providing a fan assembly (step 520) and a housing (step 530)
to which the fan assembly and the integrated unit are
coupled (step 540). The particular order of providing the
individual assemblies and the housing 1s for illustration only,
and can be carried out 1n any order.

The coupling of the integrated unit and fan assembly to
the housing (step 540) allows for displacement between the
fan assembly and the integrated unit. Access to the lamp
assembly makes coupling the lamp assembly to the inte-
grated unit (step 350) easier as well as subsequent replace-
ment of the lamp assembly.

Accordingly, the present method provides for the forma-
tion of a light generation system in which a lamp assembly
may be conveniently replaced without the use of tools.
Replacement of only the lamp assembly may reduce the
costs of operating projector systems. Further, the integrated
unit that also serves as a sink allows for the improved
cooling of the lamp assembly. The improved cooling of the
lamp assembly facilitates improved projector system design,
as previously discussed.

ALTERNAITIVE EMBODIMENTS

FIGS. 6A—6B illustrate a light generation assembly
(200a), which includes an integrated unit (100a) similar to
that shown 1n FIG. 1, a lamp assembly (103a), a housing
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(210a) and a fan assembly (220a). The light generation
assembly (200a) further includes a pair of guide rails (230a)
coupled to the housing (210a) between the integrated unit
(100a) and the fan assembly (220a). The fan assembly
(220a) slides along the guide rails (230a) to provide access
to the lamp assembly (105a). This access 1s achieved by
sliding the fan assembly (220a) along the guide rails (230a)
away from the integrated unit (100a). Accordingly, the fan
assembly (220a) 1s moved normal to a horizontal central
axis common to the housing (210a), the fan assembly (220a)
and the mtegrated unit (100a). As a result, the light genera-
tion assembly (200a) may be readily moved from the
operating configuration shown in FIG. 6A to the lamp
replacement configuration shown 1n FIG. 6B.

FIGS. 7A-7B 1illustrate a light generation assembly
(2005) which includes an integrated unit (1005), a lamp
assembly (1056), a housing (2105) and a fan assembly
(2200). The light generation assembly (2005) further
includes a pair of guide rails (2306) coupled to the housing
(2100) and the fan assembly (2205). The fan assembly
(2200) slides along the guide rods (2305) to provide access
to the lamp assembly (1056). This access 1s achieved by
sliding the fan assembly (2205) along the guide rails (2305)
away from the integrated unit (1005). Further, a linkage
member (700) 1s coupled to the fan assembly (2205) and the
integrated unit (1005). As the fan assembly (2205) 1s moved
with respect to the integrated unit (10056), the linkage
member (700) travels along a slot (710) defined i the
housing (2105), thereby causing the integrated unit (1005) to
rotate. Accordingly, the fan assembly (2206) 1s moved along
a horizontal central axis common to the housing (21056), the
fan assembly (2206) and the integrated unit (1006). Conse-
quently, the light generation assembly (2005) may be readily
moved from the operating configuration shown in FIG. 7A
to the lamp replacement configuration shown 1n FIG. 7B. As
a result, the lamp assembly (1035) 1s readily accessible, and
may be readily replaced as needed.

The preceding description has been presented only to
illustrate and describe the present method and apparatus. It
1s not imtended to be exhaustive or to limit the disclosure to
any precise form disclosed. Many modifications and varia-
tions are possible 1 light of the above teaching. It 1s
intended that the scope of the disclosure be defined by the
following claims.

What 1s claimed 1s:

1. A light generation assembly, comprising:

an 1ntegrated unit including an integral reflector and heat
sink, and a lamp receiving opening defined in said
integral reflector and heat sink;

a lamp assembly replaceably coupled to said integrated
unit and extending at least partially through said lamp
receiving opening, wherein a base of said lamp assem-
bly 1s attached to said integrated unit with tabs on said
integrated unit;

a housing configured to contain said integrated unit and
lamp assembly and to facilitate movement of said light
generation assembly between an operating configura-
tion and a lamp replacement configuration; and

a Tan assembly coupled to said housing.

2. The assembly of claim 1, wherein said integral reflector
and heat sink comprises a plurality of cooling {ins.

3. The assembly of claim 1, wherein said integral reflector
and heat sink comprises a metallic material.

4. The assembly of claim 3, wherein, said metallic mate-
rial comprises zinc.

5. The assembly of claim 3, wherein said metallic material
comprises aluminum.
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6. The light generation assembly of claim 1, wherein said
integrated unit 1s supported on guide rods and 1s moved
laterally on said guide rods out of said housing to place said
light generation assembly 1n said lamp replacement configu-
ration.

7. The light generation assembly of claim 1, wherein said
fan assembly moves laterally with respect to said housing to
place the light generation assembly 1n said lamp replacement
configuration.

8. The light generation assembly of claim 1, wherein said
fan assembly moves away from said housing along an
optical axis of said light generation assembly, said move-
ment of said lamp assembly exposing said integrated unit
and rotating said integrated unit with respect to said housing
to place the light generation assembly 1n said lamp replace-
ment configuration.

9. A light generation assembly, comprising:

an mtegrated unit including an integral reflector and heat
sink, and a lamp recerving opening defined in said
integral reflector and heat sink;

a lamp assembly replaceably coupled to said integrated
umt and extending at least partially through said lamp
receiving opening;

a housing configured to facilitate movement of said
integrated unit between an operating configuration and
a lamp replacement configuration; and

a Tan assembly coupled to said housing, wherein a central
axis 1s defined through said integrated unit said lamp
assembly, said housing and said fan assembly, said fan
assembly being aligned to blow along said central axis
and said reflector of said integrated unit being aligned
to direct light alone said central axis;

further comprising guide rods coupled to said housing and
coupled to said integrated umt, wherein said lamp
assembly and integrated unit slide on said guide rods
laterally and substantially normal to said central axis to
move said light generation assembly between said
operating configuration and said lamp replacement
configuration.

10. A light generation assembly, comprising;:

an integrated unit including an integral reflector and heat
sink, and a lamp receiving opening defined in said
integral retlector and heat sink;

a lamp assembly replaceably coupled to said integrated
umt and extending at least partially through said lamp
receiving opening;

a housing configured to facilitate movement of said
integrated unit between an operating configuration and
a lamp replacement configuration; and

a fan assembly coupled to said housing;

further comprising guide rails coupled to said housing and
said fan assembly for moving said fan assembly
between an operating configuration in which said fan
assembly 1s substantially inline with said integrated
umt and a lamp replacement configuration in which
said fan assembly 1s substantially oflline with said
integrated unit.

11. A light generation assembly, comprising:

an mtegrated unit including an integral reflector and heat
sink, and a lamp recerving opening defined in said
integral reflector and heat sink;

a lamp assembly replaceably coupled to said integrated
umt and extending at least partially through said lamp
receiving opening;

a housing configured to facilitate movement of said
integrated unit between an operating configuration and
a lamp replacement configuration; and
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a Tan assembly coupled to said housing; further compris-
ing guide rails coupling said fan assembly and said
housing, and a linkage member coupling said inte-
grated unit and said fan assembly such that, when said
fan

assembly 1s moved along said guide rails away from said
housing, said integrated unit 1s exposed and rotated by
said linkage member with respect to said housing.

12. The light generation assembly of claim 11, further
comprising a curved slot 1n said housing through which said
linkage member 1s coupled to said integrated unat.

13. A method of using a light generation assembly,
comprising:

placing said light generation assembly 1n an operating
configuration in which a fan assembly coupled to a
housing 1s placed near an integral reflector and heat
sink contained 1n said housing;

selectively operating a lamp assembly which 1s replace-
ably coupled to said integral reflector and heat sink;

removing beat generated by said operating of said lamp
assembly by flowing air over said integral retlector and
heat sink with said fan assembly; and

when replacing said lamp assembly, sliding said fan
assembly with respect to said housing to provide access
to said lamp assembly.

14. The method of claim 13, further comprising sliding
said fan assembly laterally with respect to said housing to
provide access to said lamp assembly.

15. The method of claim 13, further comprising shiding
said fan assembly away from said housing and causing said
integral reflector and heat sink to rotate with respect to said
housing to provide access to said lamp assembly.

16. A method of using a light generation assembly,
comprising;

placing said light generation assembly 1n an operating
confliguration in which a fan assembly 1s placed near an
integral reflector and heat sink;

selectively operating a lamp assembly which 1s replace-
ably coupled to said integral retlector and heat sink;

removing heat generated by said operating of said lamp
assembly by flowing air over said integral reflector and
beat sink with said fan assembly;

replacing said lamp assembly by moving said light gen-
eration assembly to a lamp replacement configuration
to facilitate access to said lamp assembly, removing
said lamp assembly from said integral reflector and heat
sink, coupling a new lamp assembly to said integral
reflector and heat sink, and moving said lamp genera-
tion assembly to an operating configuration;

wherein moving said light generation to a lamp replace-
ment configuration comprises moving said fan assem-
bly away from said integral reflector and beat sink and
wherein said moving said light generation assembly to
an operating configuration comprises moving said fan
assembly toward said integral retlector and heat sink.

17. The method of claim 16, wherein said lamp assembly,
integral reflector and heat sink, and said housing are located
on a common axis and moving said fan assembly comprises
moving said fan assembly substantially normally to said
common axis.

18. The method of claim 16, wherein said lamp assembly,
integral reflector and heat sink, and said housing are located
on a common axis and moving said fan assembly comprises
moving said fan assembly along said common axis.

19. The method of claim 18, further comprising causing
said mtegral reflector and heat sink to rotate with respect to
said housing 1n response to moving said fan assembly.
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20. A method of forming a light generation assembly,
comprising:

forming an integral reflector and heat sink having a
reflecting portion and a lamp receiving opening defined
therein;

coupling said integral reflector and heat sink to a housing;

coupling a fan assembly to said housing;

replaceably coupling a lamp assembly to said integral
reflector and heat sink extending at least partially
through said lamp receiving opening; and

defimng central axis through said reflector, said lamp
assembly, said housing and said fan assembly, said fan
assembly being aligned to blow along said central axis
and said reflector being aligned to direct light along
said central axis;

wherein coupling said integral retlector and heat sink to
said housing comprises forming guide holes 1n said
housing and coupling guide rods to said integral reflec-
tor and heat sink and to said guide rods whereby said
displacement of said guide rods with respect to said
guide holes causes said integral retlector and heat sink
to be moved laterally and substantially normal to said
central axis from an operating configuration within said
housing to a lamp replacement configuration at least
initially outside of said housing.

21. A method of forming a light generation assembly,

comprising:

forming an integral reflector and heat sink having a
reflecting portion and a lamp receiving opening defined
therein;

coupling said integral reflector and heat sink to a housing;

coupling a fan assembly to said housing; and

replaceably coupling a lamp assembly to said integral

reflector and heat sink extending at least partially
through said lamp receirving opening;
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wherein coupling said fan assembly to said housing
comprises coupling guides to said housing wherein 1s
located said integral reflector and heat sink and move-
ably coupling said fan assembly to said guide rails so
as to facilitate movement of said fan assembly from an
operating configuration near said integral reflector and
heat sink to a lamp replacement configuration at a

second location away from said integral reflector and
heat sink.

22. The method of claim 21, further comprising locating
said lamp assembly, integral retlector and heat sink, and said
housing on a common axis so as to facilitate movement of
said fan assembly substantially normal to said common axis

between said operating configuration and said lamp replace-
ment configuration.

23. The method of claim 21, further comprising locating,
said lamp assembly, integral retlector and heat sink, and said
housing on a common axis so as to facilitate movement of
said fan assembly wherein said fan assembly 1s moved along
said common axis between said operating configuration and
said lamp replacement configuration.

24. The method of claim 23, farther comprising coupling
a linkage member to said fan assembly and said integral
reflector and heat sink through a slot in said housing
whereby said integral reflector and heat sink rotated wait
respect to said housing 1n response to movement of said
linkage member due to movement of said fan assembly.

25. The method of claim 21, further comprising forming
cooling fins on said integral reflector and heat sink.
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